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ANDA 74-591 o T I (¢ e

MOVA Pharmaceutical Corporation

Attention: Claribel Velez

Calle A (Zafiro) Carr. 1 Km. 34.18 Urb. Industrial
Villa Blaca, Caguas, PR 00725

Dear Madam:

Reference is made to your abbreviated new drug application dated
December 9, 1994, submitted pursuant to Section 505(j) of the
Federal Food, Drug, and Cosmetic Act for Glyburide Tablets
(micronized), 1.5 mg, 3 mg, 4.5 mg, and 6 mg.

Reference is also made to your amendments dated October 10,
October 29, November 7, 1996 and January 31, 1997.

We have completed the review of this abbreviated application and
have concluded that, based upon the information you have
presented to date, the drug is safe and effective for use as
recommended in the submitted labeling. Therefore, the
application is tentatively approved. This determination is based
upon information available to the Agency at this time, which
includes information in your application and the status of
current good manufacturing practices of the facilities used in
the manufacturing and testing of the drug products. Therefore,
this determination is subject to change on the basis of new
information that may come to our attention. 'This letter does not
address notice issues related to the 180-day exclusivity
provisions under section 505(3j) (4) (B) (iv) of the Act.

The listed drug product referenced in your application is subject
to a period of patent protection which expires on April 5, 2002,
(patent 4,735,805) and April 10, 2007, (patent 4,916,163).
However, you have informed us that litigation is underway in the
United States District Court for the District of Puerto Rico,
involving a challenge to the patent (Upjohn Company, a Michigan
Corporation, v. MOVA Pharmaceutical Corporation, a Corporation
of the Commonwealth of Puerto Rico, Civil Action No. 95-1378FPG.)
Therefore, final approval cannot be granted until:

1. a. the expiration of the 30-month period provided for
in section 505(j) (4) (B) (iii) since the date of
receipt of the 45-day, notice required under
section 505(j) (2) (B) (¥), unless the court has
extended or reduced the period because of the
failure of either party to reasonably cooperate in
expediting the action, or,




b. the date of court decision [505(]j) (4) (B) (iii) (I),
(II), or (IXI)], which has been interpreted by the
Agency to mean the date of the final order or
judgement of that court from which no appeal can
be or has been taken, or,

c. the patent has expired, and

2. The Agency is assured there is no new information that
would affect whether final approval should be granted.

Because the Agency is granting a tentative approval for this
application, when you believe that your application may be
considered for final approval, you must amend your application to
notify the Agency whether circumstances have or have not arisen
that may affect the effective date of final approval. Your
amendment must provide:

1. a copy of a final order or judgement from which no
appeal may be taken (which might not be the one from
the district court), or a settlement agreement between
the parties, whichever is applicable, or a licensing
agreement between you and the patent holder, or any
other relevant information, and

2. a. updated information related to labeling or
chemistry, manufacturing and controls data, or any
other change in the conditions outlined in this
abbreviated application, or

b. a statement that no such changes have been made to
the application since the date of tentative
approval.

Any changes in the conditions outlined in this abbreviated
application and the status of the manufacturing and testing
facilities' compliance with current good manufacturing procedures

are subject to Agency review before final approval of the
application will be made.

In addition to, or instead of, the amendments referred to above,
the Agency may, at any time prior to the final date of approval,

request that you submit amendments containing the information
requested above.

Failure to submit either or both amendments may result in
rescission of this tentative approval determination, or delay in
issuance of the final approval letter.




The drug product that is the subject of this abbreviated
application may not be marketed without final Agency approval
under Section 505 of the Act. The introduction or delivery for
introduction into interstate commerce of this drug before the
effective final approval date is prohibited under Section 501 of
the Act. Also, until the Agency issues the final approval
letter, these drug products will not be listed in the Agency's
"Approved Drug Products with Therapeutic Equivalence Evaluations"
list.

The amendment should be designated as a MINOR AMENDMENT in your
cover letter. Before you submit the amendment, please contact
Sheila M. O'Keefe, Project Manager, at (301) 594-0370, for
further instructions.

Sincerelv vAnre

_ )57

Dbuglas L:’Spﬂrn
Director

Office of Generic Drugs

Center for Drug Evaluation and Research




ANDA 74-591
A DEC 2 2 1997

Mova Pharmaceutical Corporation
Attention: Angel L. Rodriguez-Arce
P.O. Box 8639

Caguas, PR 00726

Dear Sir:

This is in reference to your abbreviated new drug application
dated December 9, 1994, submitted pursuant to Section 505(j) of
the Federal Food, Drug, and Cosmetic Act (Act), for Glyburide
Tablets USP (Micronized), 1.5 mg, 3 mg, 4.5 mg and 6 mg.

Reference is also made to your amendments dated August 26,
October 24, October 31, November 6, and December 10, 1997.

The listed drug product referenced in your application is subject
to periods of patent protection which expire on April 5, 2005
(patent 4,735,805) and April 10, 2007 (patent 4,916,163). Your
application contains a patent certification under Section
505(3) (2) (A) (vii) (IV) of the Act stating that your manufacture,
use, or sale of Glyburide Tablets, USP (Micronized) will not
infringe the patents or that the patents are otherwise invalid.
You have informed the Agency that The Upjohn Company initiated a
patent infringement suit regarding patent 4,916,163 against you
in the United States District Court for the District of Puerto
Rico ( j i ion,
Civil Action No. 95~-1378PG), and that on December 2, 1997, the
District Court ruled that judgement pursuant to a jury verdict be
entered on behalf of Mova. '

You have also informed the Agency that the 30-month period
identified in Section 505(j) (4) (B) (iii) of the Act, during which
time FDA was precluded from approving your application, has
expired, and that the court did not extend the pericd.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined your Glyburide Tablets USP, (Micronized) 1.5 mg, 3 mg,
4.5 mg and 6 mg to be biocequivalent and, therefore,
therapeutically equivalent to the listed drug (Glynase PresTab
Tablets, 1.5 mg, 3 mg, 4.5 mg, and 6 mg, respectively, of The
Pharmacia and Upjohn Company). Your dissolution testing should
be incorporated into the stability and quality control program
using the same method proposed in your application.




Page 2

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of
Generic Drugs should be advised of any change in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.

We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign
be submitted to our Division of Drug Marketing, Advertising, and
Communications (HFD-240) with a completed Form FD-2253 at the
time of their initial use.

Sincerely yours,

. /7/f>7'z,
Roger L. Williams, M.D. ’

Deputy Center Director for
Pharmaceutical Science
Center for Drug Evaluation and Research
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October 31, 1997 E RECEIVED 1 |

'NOV:3 - g
Mr. Douglas Sporn
Director, Office of Generic Drugs GENERIC DRUGS

CDER, FDA
Metro Park North II
7500 Standish Place, Room 150

Rockville, MD 20855-2773 NDA ORIG AMENDMENT

RE: ANDA 74-591 GLYBURIDE TABLETS (micronized) N / -+ IV
6.0mg, 4.5mg, 3.0mg, 1.5mg

MINOR AMENDMENT AND
NOTIFICATION OF 30 MONTH EXPIRATION

Dear Mr. Sporn:

This correspondence is according to the instructions received in your Tentative Approval Letter
dated February 11th, 1997 for the above referenced ANDA.

In that letter you requested that we notify the agency of circumstances that have arisen that may
affect the effective date of final approval. This amendment provides:

1. Relevant information: The status of the 30 month period provided for in section
505(G)(4) (B)(iii) from the date of receipt by Upjohn of the 45 day notice is as follows:
The time has expired and has not been extended by the court. We have attached for
your reference a copy of the notification to the Upjohn Company and receipt
confirmation, which we originally submitted to your office on February 17, 1995.
Attachment 1.

2. Updated Information related to labelling and the CMC section of this application.

Since the receipt of the tentative approval letter of February 11, 1997 several minor changes

have occurred that do not affect the conditions outlined in the abbreviated application. These
are:

a) Changes to raw material Quality Standards and/or Test Methods to reflect the
current USP and Supplement requirements.

b) Changes to Finished Product Quality Standards and Test Methods to reflect the
current USP and Supplement requirements.




) Manufacturing instructions of the commercial batch sizes were revised to
include:

) The addition of a packaging configuration of 500 tablets per bottle, which is
within the already established range of 100-1000 count utilizing the same
container/closure system as the 1000 count bottle.

d) Labelling updates to reflect this additional 500 count configuration (which was
submitted as a Minor Amendment to the application on October 24®, 1997).

x -

If you have any further question please contact me at (787) 746-8500, extension 108.

landet //,:Z/Z

Claribel Vélez

Director, Regulatory Affairs and Compliance
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GL)o1)RiDE TABLETS (micronized)

MM,

DESCRIPTION

Glyouride tabiets {micronized) contain micronized (smaiigr particie
Size) gtybunde. which is an oral Nooowmomnno drug of the
Suftonylurea class. Glybunde s 3 whete_ crysialine compound. Each
tabiet. for oral 0ministration, contains 1.5mg, 3 mg.4.5mg. or6
mg ot tydi inactive s: Colloudal Siticon

chemicai name for Qlyburige is 1-{{p-[2-(5-chip
- 3

€ Y- ¥} Y ano the moiecyiar weight
15 494.01. The structyra) formula is represemeq below
|

c
14
C-NH-CH,-CH,- -5Q,-NH-C-NH .
¢
[}
ocH,

CLINICAL PHARMACOLOGY
Actions

Giyburige appears to lower the blood glucose acutely by Stimulating
the reiease of insulin from the pancreas. an eftect dependent upon
luncmmng beta ceils in the pancreatic isiets. The Mechanism by
which glybunde lowers 0400d giucose dunng long-term agm, inistra-
1ion nas not been Clearly estabiished. with Chronic administration i
Type Ii dabetsc Batents. the biood glucose towening eftect persists
despite 2 gradual deciine in the Nsulin secretory response 1 the
orug. Extrapancreac eftects may be invoived i the mechamsm ot
aton of oral sutonylurey frypogiycemic drugs.
The of ang may have a (]
effect. since both agents act 10 Improve giucose tolerance by
ditterent but Compiementary mechanisms.
Some patients who are nrially responsive 1o oral hypoglycemic
orugs, ncluding giybunde, may become unresponsive or pooriy
over time. Al Y, glyburide may be effective in
Some patients who have become unresponsive to one or more other
sulfonyiurea drugs.
In addition to its biood plucose towering actions, Dlyburide pro-
duces a miid diuresis Dby enhancement of renai free water Clearapce,
Disulfiram-jike reachons nave very rarely been reported in patients
treated with glyburige
Pharmacokinstics
Single dose studies with Qlybunde tabiets (micronized) in normal
D f

Subjects o o within one
hour. peak arug leveis at Out two 10 thres hours. and iow but
Getectabie ievets at twenty-four hours

Studes have demonstrated that micronized glyburide

it has been repored tnat m 2 singie-dose bicavailability study {see
Figure A} in which subyects recewved micronized glyburide tablets 3
mY and nonmecronzed Olybunde tabiets 5 mp with breakiast, the
Deak of the maan serum giybunge concentration-time curve was
972 ng/mL for the MICFOMZES Qlybyride tadlets 3 Mg and 87.5 ng/
mL tor nonmecronced gybunde tadiets 5 mg. The mean of the

( )
from micronuzed giytunge tablets 3 mg was 106 ng/mL and that
from nonmucronczed Qlybunde tabiets 5 Mg was 104 ng/mL. The
mean glybunde area under the serum conceniration-time curve
(AUC) for this study was 568 N9 x hr/mL for micromzed Olyburide
tablets 3 mg and 746 09 X hesmt tor nonmicromzed Glybunde tablets
Smg.

Figure A

Concenlration (ng/mL)

Qybunde tablets 6 mg once Gany or micronized Qlyburioe tablets 3
Mg twice daily. no ditterence Was seen detween the two dosage
age 24 hour ol 0 two

woeks of dosmg. The once-daily and twice-darty regimens provided
eaunalent glucose control as measurad by fasting plasma plucose
teveis. 4 hour postprandial Qlucose AUC values, and 24 hour giucose
AUC vaiues. Insusin AUC rasponse over the 24 hour periog was not
difterent tor the two regimens. There were ditferences in insulin
between for the and supper 4 hour

P the regi
dostprandial penods, but these did not translate into Gifferances in
Qiucose control.
meumwmmmmmmnomlsmmmmd

d hours. .
mmmmmmwmsmmnmm-

istered Wmnmtmtvmmc)momsmna from 1.25
™9 10 5 Mg. the degree 210 duration of 100G Blucos Inwernv, <




Qiterent but Compiementary mecnanisms

SoMe patients who are INMialty responsive 10 Ordt Avpogrveemic
orugs. mncluding givbunae. May DECOMe UNTESDONSIvE Of POOT:
responsive over ime  Alternatively. QtyDunide mav be eftecirve ic
SOMe panents who have DECOME UNFESDONSIVE 10 ONe OF MOre othe
suhonyiurea drugs

in aodruon to its bIOOY QiuCose lowenng 3CNONS Qivbunoe dre-
duces a mild druresis bv enhancement of renal tree water ciearance
DisuMiram-iike reaclions have very rarely been reportea in panents
treated with glybunae

Pharmacokinetics
Single dose stucies with givbunge tadiets (miCronizegs In norma!
subjects absorotion ot g within one

hour. peak drug lteveis at about two 1o three hours. angd low bu:
getectabie levels at twentv-lour hours
studies h: that micronizeo givburige
tabiets 3 mp provide Serum QivDuride Concentrations 1nat are not
bioequivalent to those from nonmicronized glvbunae tablets 5 mg
Theretore. the patient should be retrtrate
It nas been reported that In a singre-gose bioavailabiity Studv (see
Figure A) In wiich Subrects recerveo micronzed givbunde Labiets 3
Mg and NONMICTONIZE0 QivDunoe tablets 5 Mg with breaxtast the
peak of the mean Serum QiVDuNge CONCENtTalioN-Nme Curve was
97.2 ng/mL for the MICTonized pivunde tablets 3 mg and 87.5 ng
mL for nonmicronized givbunde tatiets 5 mg Tne mean of the
ingi vaives ot {Cmax:
from micronized Qlybunde tabiety 3 mg was 106 ng'mi ang that
110M NONMICTONIZEO DlyDunde Labits 5 mg was 104 ng/mL The
mean glyburide area unoer Ihe Serum CONCRMTatION-time Curve
{AUC) for this study was 568 ng x h/mi. 1or micronzed Qlybunde
tabiets 3 mg and 746 ng x hr/mL tor nonmacroned gybunoe Labiets

Smyg. . .

>
Conceniration (ng/mi)

& W12 e
Time (hours)

Glybunde tablets (micronized)
- Slybunde tabiets (nonmicromized)

Mean serum levels of giyburide. as refiected by areas under the
SOfUM concentralion-time curve, ncrease in proportion to cofre-
$pONGing sncreases in dose. Multipie dose studies with giybunde in

diabetic panefits aryg level e Curves
similar to smgie dose studies, INdicating no buildup of arug in tissue
depots.

in 3 steady-state study in diabetic patients receiving micronized
Olybunde tablets 6 mg once daily or micronized glyburide tablets 3
mQ twice daily. no difference was seen beiween the two dosage
1N gverage 2‘ hour wo
weeks of dosing. The once-daily and twice-daily regimens provitled
equivalent glucose control as measured by tasting plasma glucose
feveis. 4 hour postprandial glucose AUC values, and 24 hour giucose
AUC values. insulin AUC response over the 24 hout period was not
Oviterent for the two Tegumens. There were ditterences n insulin
Betwosn the for the and supper 4 hour
POSIPrANGIl PENOAs. Dut these did not translate into ditterences in
lucoss controi.
The serum concentration of glyburde in normai subjects decreased
with 2 hait-lite of about four hours
In singie dose studies in fasting normal subjects who were admin-
istered giyburide tabiets (micronized) in doses ranging from 1.25
mQ to 5 mg. the oegree and duration ot blood glucose lowering is
t0he dose and10the area under the drug
lsvei concentranon-time curve. The biood glucose fowerng etiect
perusts for 24 hours tollowing singie morning doses in nontasting
diabetic patents. Under i of repeated in
diabetic patients, however. there is no retiable correlation between
biood drug leveis and fasting biood glucose isveis. A one year study
o1 diabetic patsents reated with glyburide showed no reliable corre-
\eton betwesn administered dose and serum drug level.
The mayor ot glyburide is the 4 hydroxy deri
A second metabolite, the 3-cis-hydraxy derivative, also occurs.
These probably 0 i
ACbon i humans $nce they are only weakly active (1/400th anfy 1/
S actve. respectively. as giyburide) in rabbits.
1S excreted as 1n the dile and unne. approxi-
matety 50% by sach route. This duai excretory pathway s qualita-
Trvely dufterent from that of other sultonylureas. wiwch are excreted
orwnaniy n the urne
Orugs Me extensivety bound 10 serum protens. Dis-
mmmmmmwmvomsmmw
nhanced MypoDyCemic 3ction. in witro, the Pprotemn bindng exhib-
%90 by glyburide 1S predominantly non-1omc. whereas that of other
X X is pre-
GoMMNaNtly 10MC. ACKKC BrUgs Such as phenyibutazone, mmprin.
nd 33hCytaies drsplace the 10nC-bindung sutfonylureas from serum
Drotems (0 3 Lar greater exient that the non-ronic bunding glyburide.
NM:ﬂmmMmm-nmmemMmeill
esult m fewet 0rug-Grug MMeracions with
ol giyburide i chimcal use
as an adjunct to diet to

labiets are
lower Dw bieod Qiwcose m patients with non-isulin-depandent
Guawtes moivtus (Type 1) whose nype: Mia Cannot be satisfac-
o e rglyce be satistac
m3y be used y with en diet and
OlyDunde or teet and mettormin aione do not result in adequate
:yulm: cOMrol (see m'cmmmn nsert).
ntiating or diabetes, diet
should be emphasized as the pnimary form of treatment. Caloric
Testniclion and weight loss are essential in the obese diabetic

lurea or msuin should de considered Use of glybunce must be
Viewed by both e PYSiCian and Datent as 3 treatment w addu
10 thet and not as 2 orasa o :’,‘

Mmm.m.wmmmm.
{roi 0n et alone may be transien, thus '

aamnstreton 4 1eQuInNg oniy shont-term
During Shoukd be d it

satistactory iowenng ot t;tood 60»:0:0 IS NO onger achweved. Judg-
lmom" Shouid de mem llS:ﬁ r'aguhr chnical and laboratory wualm 5
0 of n tients, it
Shoutd be recognized that camrolling blood giuCase i non e
-nsulin-
:::mum diabetes has not been detinitely established to be etfec-
L] ng the long-term of neural !
110ns of drabetes i
gonrmmumus
tybunde 1s contraindicated in patisnts with:
; . Knm‘ny&emv_rsnm or allergy to the drug. )
. Diabet loacidosis, with or without coma, it
should be traated with insulin. 2 This condition
3. Type | diabstes mellitus, as sole therapy.
[
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[P N
BHON Detween J0MINISIEres 00Se aNC SErur™ 07ug v
The maror metboirte of gvDUriae 1S The 4-trans-nvaroxv genvative
A seconc metaboste. the 3-Crs-hvoraxv dervate. atso 0CCurs
These Probabv ¢ no s19 b <
2CTION 1M AUMANS SINCE they are 0NV weaky active (1/400tn ang 1
40th as actrve. respectively. as givbunge) in rapbits
GIvDUNGe 1S excreted as metaboies i the Dile and urine. 30OFOX-
matety 50% Dv ¢ach route This duat excretory patnwav 1S quaita-
twverv drfterent trom that of other sullonviureas. which are excretec
pnmaniy In the unne
Suttonviurea GruQs are extensively bound to serum proteins Dis-
placement from orotein binding Sites Dy other arugs mav lead to
ennanced nypogiveemic aClIoN 7 vitro. the protein binaing exhio-
fled by QIvbunge 1S pregarminantty non-1onIc. whereas tnat of other
v (chior )15 pre-

dominantly ionic. Acidic drugs Such as phenvibutazone. wartarin.
ana salicylates dispiace the 1onic-binding sultonviureas from secum
proteins 10 a tar greater extent that tne noN-toNIC binding givdunide
It has not been shown that this difterence 1n proten Dinding will
resuft 1n tewer OruQ-0rug IMEractions with giybunde in tlinical use
WMDICATIONS AND USAGE

tablets ¢ ) are @ as an adjunct to dret 1o
Jower the DI0Od QhICOSE 1N Datients with ngn-nsulin-gependent
daberes melitus { TyDe 1) wnose hypergiycemia cannot be satistac-
tontv comtroled ry 0wt aione

may be used v with mettormin when diet and
omovmannmmmmrsuumm
Qlytemc COMtrol (See mettorman msert) .
In mbatng tor aiabetes. deet
SNhOvid be emphasized as the pnmary torm of treatment. Calonc
restnction and weight loss are essental in the Obese diabenc
patent. Proper dietary management alone may be effectve in
controlling the biood givcose ana symetoms of nhyperglycemia. The
importance of regular paysical activity should also be stressed. and
cargiovascular nsk factors should be igentitied and corrective
measures taken where possibie. i1 this trealment program fails 10
reduce symptoms and/or blood giucose. the use of an oral suftony-
{urea or 1nsuhn should be consisered. Use of glyburige must be
viewed by DOt the physICan ang patient as a treatment in addition
10 diet and not as a orasa for
avoiding dretary restraint. Furthermore. loss of blood glucose €on-
trol on diet alone may be transient. thus reguinng only short-term
aoministration of glyburide.
During prog oy should be it
satistactory lowering of DIO0G GHICOSE IS 0 longer acheved Judg-
ment should be baseo on reguiar chnical and laboratory evalugtions
n igenng the use of g ) patents. it
shouid be recopnized that controling diood giucose n non-msubn-
dependent diadetes has not been getinitety established 1o be sftec-
tvein e long o neural i
tons of diabetes.

INDICATIONS
Glybuinde 1s contraindicated in panients with:
1. Known hypersensiivity or aliergy 1o the drug.
2. Diabetic ketoacidosis. with or without coma. This condition

should be treateo with insulin.

3. Type | diabetes melintus. as sole therapy.
SPECIAL WARNMG ON INCREASED RiSK OF CARDIOVASCULAR
MORTALITY

™ ion of eral kypop drugs has been reporied
| N i with i a8
muwmwm»nuumnm«u. This
wwumummmwmmm
MMIWL-WWHWNI

he rugs

piucoss:
in provesting or delaying vasceiar complications in patients with
nos-insolin-gopondent disbetes. The siudy involvad 823 patients
whe wers randemly astigaed 1o oee of four irestment groups
(Dishotes. 19 (Suppl. 2):747-838. 1970).
UGDP reperted Wzt patients weated for 5 t0 8 years with distplas
» lixe¢ dose of iolbatamids (1.5 grams per y) had 3 rate of
L { 2% limes that of pationts

trenisd with diet slens. A sigaificant incresse in total mortailty
was niot obssrved, bul the use of tolbutamide was discostissed
bassd on the increase in cardiovascuiar mortality. thes Himiting
the ogpertusity for the study to show an increass in eversil
mortality. Despite the o
thess resuits, the findings of the UGDP study provide an adeqests
Nasis for this waraing. The patient should be intormad of the

risks and of gly tablets a8d of alter-
nstive modas of therapy.
Althoagh oaly ene drug in the suitonylures class (tolbutamide)
study, Wt is prusent from s sataty standpoint
r this warning may also apply 1o sther eral
mic Srugs ia this class, in view 0 their clese simi-
Isritiss Jn mode of action and themical structere.

NS

Biosvailability studies have demonstrated (hat micreaized
glyburide tablsts 3 my provide serum glyburide
that ore nel bissquivaien! is these irem L
qu.!m.mmumm-—-
ferred from nenmicronized ylyburide tabiets or other oral by-
poglycamic agents.
General

All are capabée of severe
hypogiycemia. Proper patient SeieChHon and G0SagE SAG INSITUCHONS
are important 1o avoid hypoglycemic eprsodes RAenal of hepatK
insufficiency may cause elevaled drug hevels ot glybende and the
mcvmmmmmm both of winch
crease the nsk of senous hypoglycemic reactions. Eiderty. deba:-
tated or mainounished panents. and those with adrenal o prurta!

ae Y 10 the hypogy -
tfion of 3 May be Gvhcult to
mmmmwmmmmmm-
gic biocikng s more Wty 10 OCTNr whet

hon therapy.

Loss of Control of Biood Giucose: Wnen a patent Stabézed on any
diabetic regunen is exposed (0 Stress SUCh 33 Nver. Wrawma, Iwlec-
140N 01 $UCDery. 2 10SS 0f CONTrol May 0CCUr. Al SUCK WMES A May be
necessary 1o di Olyburioe tablets and nsuhn
The ot any hypoglycemic orug. o n
lowering blood gucose to 3 desifed leve decreases m many patients
overa period of time which may be due to progression of the severty
of digbetes Of to diminished responsiveness to the drug This
phenomenon is known 2s secondary faiture. 10 destinguish it from
pnmary tuiure in which the drug s ineffective i an wndvdual
patient when giyburide is first given. Adequats aowstment of dose
and adherence 10 diet should be assessed before classifying a
patient as a secondary failure

Information lor Patients: Patients shouid be iiormed ot the polef-
tial nsks and agvantages of glybunde tabiets and ot aWermnatrve
mooes of therapy. They aiso shouid be informed about the IMOO! -
tance of agherence to dretary Instruchons. of 3 regutar exerLise
program, and of reguiar testing of urne and/or biood glucose.

The nisk of hypog s and and condi-
nons that to its shouid be o
patients and le tamily Primary and Y

tailure also should be explained.
Laborstory Tests

Gyburide tablets showid be




monitored by trequent ury
oHicose este pn Ure Qiucose tests ang Periogic biooo

ot
may be heiptur ¢ oy wveis
Dl" Imn{“‘u N some panents
unam arugs 410G o oy be Wmma:é
:'"ﬂer aruos that are mgnw praterr h Louviaies. sultona-
ue: U on-
*se¢ M jprtors. and beta agrenergic biocking agants. Wnen such
drugs are 10 a patiem the pahent

shbuld be observed closely tor hypogrycemia. When such drugs are
withqpawg,trom a pauent feceiving glybunige. the patient should be
observed Closely for 10SS Olu0BRIrOL

Certsr drugs tend to produce hyperglycemia and may lead to loss
of control. These drugs include the thiazides and other dwretcs,
corticosteroids, phenothiazines, thyroid progucts. estrogens, ol

nicotinic acid. cl-
cium channel blockma drugs, and isoniazid. When such drugs are
to a patrent he patrent shouid be

closely observed tor loss of cnn!rol When such drugs are with-
drawn from 2 patient recemning plyduride. the patient should be
observed closely for hypogiycemia.

A possidie between p| and T
fluorequinoione antiiotic. has bean reported, resulting in a poten-
tiation of the action of The ot
action for this interaction 1s not known.

A potential between orat and oral -

mic agents ieading to severe hypogiycemia has been reported
Whether this interaction aiso occurs with the intravengus. topical or
vaginal preparations of miconazole is not known.

Mettormin: In a single-dose mteraction study in NIDDM subjects.
decreases in glypunde AUC and C,, were observed. but were highly
vanabie. The singie-dose nature of tis study and the lack of
CorTelation between glyburide blood levels and pharmacodynamic

effects. makes the chmical ofts
G ot gl and did not result in any
changes in erther or
K.
i of Fertility
Slunles n rats at doses up to 300 mg/kg/day tor 18 months showed
effects. [ when studied in

me Saimoneila microsome xm (Ames test) and in the DNA gamage/
alkaling etution assay.

No Crug-related eftects were noted in any of the Criteria evaluated in
Ihe Two-year oncogenicity study of glyburide in mice.

Pregasacy

Teratogenic Effects: Pregnancy Category B

Reproducton studies have been performed in rats at doses up 10
500 times the human dose and have revealed no evidence of
impaired fertiity or harm 10 the fetus due to glyburide. There are.
however. no adequate and well controlled studies in pragnant
women. Becauss ammal reproduction studies ars nol always predic-
trve of human response, this drug should be used during pregnancy
only it clearly needed.

Because recent information suggests that abnormal blood glucose
tevets dunng pregnancy are associated with a higher incidence of
congenital abnormahties, many experts recommend that insulin be
used dufing pregnancy to maintain biood glucose as ciose to normal
as possible.

Nonteratogenic Etfects: Protonged severs hypogiycemia (4 to 10
days) has been reported in neonates born to mothers who were
receiving a sultonylurea drug at the time of delivery. This has been
reported more frequentty with the use ot agents with proionged half-
fives. It glyburide tablets are ysed during pregnancy. it should be
discontinued at least two weeks Detore the expected delivery date.
Nursing Methers

Although 1t 1s not known whether giyburide is excreted in human
mitk, some suttonylurea drugs are known to be excreted in human
milk. Because the potential for hypoglycemia in nursing infants may
exist. 3 decision should be made whether 10 discontinue Nursing of
to discontinue the orug. taking Mito account the mportance of the
drug to the mother_ If the grug 1S drscontwwed. and if geet Aons
inagequate for COMrokng HIOOd QIUCOSE. WSuhe therapy shouid de
consudered

Pedistric Use

Safety and effectivensss in peonatne pabents Kave not been estad-
lished.

ADVERSE REACTIONS

Hypoglycemia: See PI.EUImOIS and OVEROOSAGE Sectons.
Rundece 8nd hepatrtis may
occummmmmummnuuwﬂnmmm
Liver isolated

tions. have been reported.

£.5.. naused. spgasine fuliness. and
heartburn are the MOSt COMMON reactionS. Raving ocCcuerred w 1 8%
of treated panents Gunng checal tnais They 1end 1o be 803 retated
mﬂmuwrmmsm

Auuou:snn 2.0.. premtus,

uricana. and
occumms%mmmwmmm Thasa may
be transient and may Oespe usa of
H skin reactsons Dersist. the arug Should be GrsConUINESd
Porphyra Cutanea (arca and phOWSSASIVILY NEAChONS Kave been

10082, heMOlyti SNEMU. 3DSIC ANEMIA. IND PANCYIOPeN2 have
been reported wah SulofyiUrsas
Hepatc kg reac-

tons Rave been reported with wnm however. hepatic
poTpiyTia has not been reported with plyburice and Gisulfiram-ike
reactions have been reported very rarely.
Cases of hyponatremia have been raported with giybunde and ak
other sultonylureas. most often in patients who are on other med:-
cations or have medical known to cause hy of
increase release of The of nappso-
priate h (SIADH) has been reported
with certain other sultonylureas. and it has been suggested that
these suitonylureas may augment the peripheral (antidiretic) ac-
tion of ADH and/or ncrease reiease of ADH.
Other Changes and/or blurred vision
have been reported wrth glyburide and other sultonyiureas. These
are thought 1o be retated 1o tluctuation in glucose fevels.
in agdnion to allergic such as
angiosdema, arthraigia, myaigia and vasCUNts have been reported.
OVERDOSAGE
o'

can produce
without loss of con-
mmmmmlm should be treated sgQressmvely

with oral glucose and adjustments i rug 00sage and/or meal

patterns. Closa MONTtonng Shouid CoNbiNUe Wil the plrysician is

assured that the mmosomdwr sawnvmowwm-c
reactions with coma. . Of Other NEUrOIOgICA! iMpaMent

oceur but medical




reporneg with syionyiureas
L

00C) -

topenwa. ReMONVIC aNeMI3. aDIASHC anemia. 3N PANCYIOPenid have
beer reponen with suttonviureas
Matabelic Reactroms: Nepatic parphvria and oisuMfiram-hke reac-
110°S Rave Deen repoften with sultonviufeas: howeve’. hepatic
DORNVNI3 N3S NOT Deen reporte with Glypursde and cisuthram-ie
re3CLONS Nave Deer reporteq very rare!;
Cases c* nvponatremia nave been reported with pivbunde ana all
Ofner suonvIUTeas. MOST often in patients who are On other meo:-
CAUONS Of Nave MeQICal CONCIIONS KNOWN 10 Cause Nyponatremia or
ncrease rerease of tic normone. The sy ot inaporo-
pnate antidiurenc normone (SIADH) secration has been reportea
wiIn certain other sulfonylureas. and 1t nas been suggested that
tnese sutlonyiureas may augment the penoneral Jantidiurenc) ac-
tion of ADH ana-or increase reiease of ADH
Othar i Changes in anasor blurred vision
have been reported with Qlyburide ang other sultonyiureas. These
are tnOUQNI 10 be related to tuctuaton in glucose levels
n addmon to ] . aliergic such as
angioedema. 370 MyaK)@ An0 Vascuidrs have been reponed
OVERDOSAGE
Overdosage of 0 can produce

Mg witnout 108s of con-
SCIQUSNESS OF NeuroIogical GNgs. SNOUID De TTadted AQgressivery
with 073l QIuCoSe ana aolwsiments n Orug 00Sage aNO/or Mmeal
patterns. Close montonng SNowd CoRbne Uit the Bhysician IS
assured that the patent 1s out of danger. Severe hypogiycemic
Teactions with coma. sewzure. Or Other neurolGiCal IMpairment
oceur . ot methcat

coma 1s or
SUSPECte0. the patient SNOUID be grven a rapxt NILFAVENOUS injaction
of concerrated (50%) giucose solution This shoutd be foliowed by
a continuous 1Ntusion of a more driute (10%) glucose solution at 2
Fate which wilt maintain the biood giucose at a ievel above 100 mg/
dLPavents should be ciosely monrored for a mimmum of 24 to 48
hours. since hypogiycemia may recur after apparent clinical recov-

ery.

DOSAGE AND ADMINISTRATION

9irhuride tabiots o0 Other oral Iypegiycom ponts.

There 1s no tixed dosage regimen for the managemeant of diabetes
meilitus with tablets of any other gtyce-

mic agent. Inaddition to the usual monrtonng of unnary giucose, the
patient's biood glucose must aiso be monored penodically to
determine the minimum eftective dose for the pavent: 1o detect
pnmary failure. 1e.. madeguate lowenng of biood Qiucose at the
b dose ot and to detect second-
ary fadure. r.¢., loss of adequate biood glucose Jowening response
after an initial periog of ¥
feveis may aiso be of vaiue in monionng the patient's response to
therapy. .
Short-term administration ot glybunige may be sufficient
during perioas of transient 1oss of control in patients usually
controlied well on diet
Usual $tarting Dase
The supgested starting dose of Qlyburide tablets (micronized) is 1.5
to 3 mg daily. administered with breaktast or the irst main meal.
Those patients wha may be more sensitive 1o hypoglvcemic drugs
shouid be staned at 0.75 mg daily. (See PRECAUTIONS Section for
Patients at increasad nisk.) Failure 10 toiiow an appropnate dosage
regimen may precioiate hypoglycemia. Patients who do not adhere
fo their prescribed dretary and drug regimen are more prone to
exhibit unsatistactory response to therapy.
Trauster From Other Hypegiycemic Therapy: Patiosts Recsiving
Other Oral Antidiabstic Therapy: Patients snouid be retrtrated when
transferred from nosmicronized Qlybunde tadlets or other oral
hypoglycemic agents. The intiat daity dose should be 1.5 10 3 mg.
When transternng patients from oral hypoglycemic agents other
than Prop: to tabiets. no
period and no initial or pnming dose are necessary. When transter-
fing patients trom chiorpropamide, particular care shouid be exer-
cised during the first two waeks because the proionged retention of
chiorpropamide in the body and subsequent overtapping drug
effects may provoke hypogiycemia.
Patients Receiving Insuiia: Some Type |1 diabstic patients being
treated with ansulin may respond satistactorily to micromzed
Qlyburide. If the insuln dose is iess than 20 units Oaity. substitution
of glyburide tabiets imicromzed) 1.5 10 3 my as a single daily dose
fmay be tried. If the insulin dose is between 20 and 40 units daily, the
patient may be placed directly on giybunide tablets (micronized) 3
mg daily as a singie dose. It the insulin dose s more than 40 units
daily, a transition period is required for conversion to micronized
Qlyeuride tabiets. In these patients, insulin dosage 1s decreased by
50% and glyburide tablets (micronized) 3 Mg Gaily is staried. Piease
refer to Titration to Meintenance Dess for further explanaton
Titration to Maintenance Dose
The usual maimenance dose is in the range of 0.75 to 12 mg daéty.
which may be given as a singie dose or 1n divided doses (See Desage
Intarvat Section). Dosage ncreases shoukd be made i mcremenms
0f No more than 1.5 mp at weekly intervats based upon the paent s
blood glucose response.
No exact dosage relationship exists between micromzed glybunde
and the other oral agents
glyburide tablets. Although patients may de transterred trom the
dose of other . the startng cose
of 3 mg of tablets shouid be ved A
malmenanummhnqmmndewns(miw
mmmwm“mwuocmmmn
250!0375mmwnm.250m375mm.5wm
NONMICTONCec Qlybunds tabiets. 500 1o 750 mQ acetohexamude. o
1000 10 1500 mg tolbutame
mmmmmmemwmum
hW,MMMWMIMMDIMM
3 with 3 50%

mgy " zekn
m.wmm-mmmmum
qulmmmmmsmwsml.smmzmw
Ggs 1S then carned out. Dunng this conversion penod wien doth
nsukn and glybunde Labiets are bewng used, myy
rarety occur Dunng insulin withdrawal, patients should test therr
urine tor Qlucose and acetone at least three times dady and report
resuits to thew The of
with glycosuna indicates that the patient 15 2 Type | dsadetic who
requires ngulin therapy.
o

and Therapy: tabiets
{micronized) should be addeo gradually to the dosing regimen of
panents whi tothe doseof
monatherapy after four weeks (see Usual Starting Dose and Titra-
tion to Dose). Reter to package insert.
With concomitant glyburide and metformin therapy. the desired
comtrol of biood glucoss may be obtained by adjusting the gose of
each drug. However, aftempts should be mage 10 dentity the
Optimai dose ol each drug needed to actweve tius goal. With
concomitant glyburide and metiormin therapy. the nsk of hypogiy-
cemia with therapy and may de
Incraased. Appropriate precautions should be taken (see PRECAU-
TIONS section)
Mazimem

Dezs
Daily doses ot more than 12 mg are not recommended.
Bosage interval
Once-a-day therapy 1s usually satistactory. Some patients, particy-
tarty those recotving more than 6 mg daily, may have a more
satistactory response with twice-a-day dosage.
Specitic Potient Pepeistions
Grywmomumnmmwmmm'omummwmywm
USE i DEGRATTIC patents.
In eiderly patients. debirtated or mainourisheg patients. and pa-
bients with impaired renai or hepatic tunction, the initiat and main-
tenance dosing should be conservative to avoid hypogiycemic
rRartinnc {Cas PREFAIITINNG Cartan +
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wilh le‘tﬂ&u"e T -
requires INSYhin Theraoy
Concomam Glvbunae and Mettormin Therapy’ Giyburide tabiets
(micronized) Should be added Qraduatly 10 the dosing regmen of
patients who have not tothe dose ot
monotherapy after four weeks {see Usuat Staring Dose and Titra-
non 10 Maintenance Dose) Reter 10 mettormin package msert
witn givbunde and therapy. the desired
comtrol of blood glucose mav be obiained by agdjusting the dose of
each drug. However. ahempts should be made to igentity the
ooumal dose of each Orug needed to achieve this goal With
concomitant glvbunoe ana metlormin therapy. he nisk of ypogiv-
cemia 0 with ¥ therapy ang may be
\ntreased. Appropriate precautions should be 1aken (se¢ PRECAL-
TIONS section)
Marimum Dose
Darly doses 0f more than 12 mg are not recommended
Dosage interval
Once-a-dav therapy 1S usuatly satistactory. Some patents. particu-
larly those recewing more tnan & mg daily, may have a more
satistactory response with twice-a-dav 00sage.
Specific Patient Popuiations
Gtybunoe tablets are not recommended tor use N pregnancy or for
use i pearaine paents
\n eigerly patients. debidated of mainounshed patents. ang ba-
rents wah Wmpasred remal or nepatic function. the imual 3nd Mman-
fenance 0osng shovid be comservatrve 10 avoid hypoglycemic
reachons, (See PRECAUTIONS Section.)

SUPPLIED

now
Giyburige Tablets 1.5 mg- 1S 2 whiie oval tablel. bisected on one
si0e. wm‘ﬂOJ'W'\.S'.IMwim “MOVA" on the other
e - botwes ot 100. 500 and 1000 tabtets.
Mhma-.-ulw«ml shape tabiet, bisected on one
si0e. gep0ssed wth “MO4" and ~3.0". ang with"MOVA™ on the other
si0e - bofbes of 100, 500 3nd 1000 tablets.
Giyburide Tobiets 4.5 mg-1S an oval light green tablet. pisected On
one side. Gebossed with “MO6" and ~4.5". and with "MOVA™ onthe
other sxe - botties of 100 and 1000 tablets
Glyhuride Tabiata Smg-152 tight yeliow gval tablet. pisected on one
side. debossed with “MOT” and -6.0", ang with "MOVA" on the other
side - botties of 100. 500 and 1000 tablets
15mg Bottles of 100 NDC 56370-146-07

Bottles 01 500  NDC 55370-146-08

Botties of 1000 NOC £5370-146-08
3mg Boftles 01100 NDC 55370-147-07

Bofties ot 500  NOC 55370-147-08

Botres of 1000 NOC 55370-147-09
45mg Botes of 100 NDC 55370-149-07

Botties of 1000 NOC 55370-149-09
6mg Botties of 100 NDC 55370-506-07

Botties 01500  NOC 55370-506-08

Botties ot 1000 NDC 55370-506-09
The tablet can be easily divided in half for a more fiexible dosing
regimen. Press gently on the score and the tablet will split in even
nalves
CAUTION: Federal law prohibits dispensing without prescription.
Stare at controlled room temperature 15° 10 30° £ {59° 10 86° F).
Dispensed n weit closed contamers with satety closures. Keep
contamer tightly closed.

Mantactured by

MOVA PHARMACEUMNCAL
Caguas. Puerto Rico 00725.USA
liem 632301MV Rewised 06/97
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CENTER FOR DRU ALUATION AND RESEARCH

APPLICATI 74591

CHEMISTRY REVIEW(S)




1. CHEMISTRY REVIEW NO.S5

2. ANDA # 74-591

3. NAME AND ADDRESS OF APPLICANT

MOVA Pharmaceutical Corporation
Attention: Claribel Velez

Calle A (Zafiro) Carr. 1 Km. 34.18 Urb. Industrial
Villa Blanca, Caguas, PR 00725

4. LEGAL BASIS FOR SUBMISSION

Attachment 1 contained a letter, dated February 17, 1995 to OQD, which
informed UpJohn on 2/8/95, that patent # 4,916,163 for G}yburlde
Tablets and patent # 4,735,805 for bisectable tablets,.w1ll not be
infringed by Mova's manufacture, use or sale of Glyburide Tablets.

A copy of UpJohn's returned receipt form for the letter was att;ched.

5. SUPPLEMENT(sS) N/A 6. PROPRIETARY NAME N/A
7. NONPROPRIETARY NAME 8. SUPPLEMENT (s) PROVIDE(s) FOR:
Glyburide Tablets N/A

9. AMENDMENTS AND OTHER DATES:
Firm: .

12/09/94 ANDA submission (received on 12/16/94)
See Addendum #2 to Chemistry review #4 for a list of
the firms amendments and other correspondences.

08/26/97 Amendment (Re: Labeling)

10/24/97 Amendment (Re: Labeling: FPL for 500s)

10/31/97* Minor Amendment in response to TA letter(Re:-
Changes in CMC for drug substance & excipients &
drug product per USP changes. Inf for 500s C/C
system & Labeling Updates.) :

11/06/97%* Unsolicited Amendment (Re: Additional C/C info).

12/10/97%* Telephone Amendment (Hard copy to follow).

* Amendments subject to this review.

FDA:
02/11/97 Tentative Approval letter.
10/30/97 . Approval Summary - Labeling
12/9/97 Record of Telephone Conversation
10. PHARMACOLOGICAL CATEGORY 11. Rx or OTC
See review #1. Rx

12. RELATED IND/NDA/DMF(s)

See review #4.
A




13. DOSAGE FORM 14. POTENCY
Tablets/oral 1.5 mg, 3 mg, 4.5 mg, 6 mg
15. CHEMICAL NAME AND STRUCTURE
See review #1.
16. RECORDS AND REPORTS
N/A
17. COMMENTS

Three minor chemistry deficiencies were found in the 10/31/97
amendment.

No deficiencies found in the 11/6/97 amendment.

The three minor deficiencies found in the 10/31/97 amendment were
corrected in Mova's telephone amendment of 12/10/97.

Labeling found acceptable on 10/31/97. Labeling requires minor
revisions post-approval.

Bio found acceptable on 9/12/95.

EER found acceptable on 4/2/96. However since it is more than 1 year
old, an updated EER should be sent to compliance ASAP.

Methods were satisfactorily validated by San Juan District Lab on
1/9/97. Mova has acknowledged that the USP method is official, but
will use their own method since it was shown to be stability
indicating and validated successfully by SJIJN-DO.

Glyburide Tablets became official after the tentative approval letter
was issued on 2/11/97. The drug product became official in the USP 23,
Supplement #6 on 5/15/97. The drug substance was official in USP XXII.

18. CONCLUSIONS AND RECOMMENDATIONS

Application is approvable.

19. REVIEWER: DATE COMPLETED:
Stephen Sherken 12/11/97
cc: ANDA74-591
Division Copy
Field Copy N B
Endorsements: kN .

HFD-625/S.Sherken/12-11-9" v
HFD-625/M.Smela/12-11-97 A
X:\NEW\FIRMSAM\MOVA\LTRS&REV\74591.RV}
F/T by: bec/12-15-97
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Glyburide, 1.5 mg, 3 mg Mova Pharm Corp.
4.5 mg and 6 mg Tablets Caguas, Puerto Rico
ANDA # 74-591 Submission Date:
Reviewer: Man M. Kochhar December 9, 1994
Review of Biocoequivalence Study, Dissolution

—and Waivers Request

(Fasting and Non-fasting)
OBJECTIVE:

The objective of this study was to determine the biocequivalence of
the 6.0 mg generic Glyburide tablet with the marketed 6 mg Glynase
PresTab tablet in healthy subjects under fasting and non-fasting
conditions. The effects of the food on the pharmacokinetics of
glyburide were also evaluated.

INTRODUCTION :

Glyburide chemically belong to the class of sulfonylurea. It is a
white crystalline compound and is sparingly soluble in water. There
is no fixed dosage regimen for the management of diabetes mellitus
with glyburide. The usual starting dose is 1.5 to 3.0 mg daily,
administered with breakfast or the first main meal.

x .

Glyburide appears to lower the blood glucose by stimulating the
release of insulin from the pancreas, an effect dependent upon
functioning beta cells in the pancreatic islets. In addition to its
blood glucose lowering action, glyburide produces a mild diuresis
by enhancement of renal free water clearance.

Single dose studies with glyburide in normal subjects demonstrate
absorption of glyburide within one hour, peak drug levels at about
2 to 3 hours, and low but detectable levels at 24 hours. Mean serum
levels of glyburide, as reflected by area under the serum
concentration-time curve, increase in proportion to corresponding
increases in dose. The half-life was observed to be about 4 hours.

IN-VIVO STUDY:

The objective of this study was to compare the biocavailability of
Mova Pharm and Upjohn (Glynase PresTab) 6.0 mg tablets under
fasting and non-fasting conditions.

The bioequivalence study was conducted by

STUDY DESIGN:

1. The fasting study was designed as a randomized, single dose ( 6
mg tablet), two-way crossover bioequivalence study in 36 healthy
volunteers (protocol # 940131).




2. The non-fasting study was designed as a randomized, three-way
crossover, single dose ( 6 mg tablet ) biocequivalence study in 18
healthy volunteers (protocol # 940132).

Subjects;

The study employed thirty-six (36) subjects for fasting study and
eighteen (18) subjects for non-fasting study between the ages of
18-45, whose weight did not deviate by more than +15% of the ideal
for their height and age (Metropolitan Life Insurance Company
Bulletin,1983). Volunteers without history of serious
gastrointestinal, hepatic, cardiovascular, hematological or renal
disease were employed. In addition, subjects were required to be
without history of alcohol or drug use and prior sensitivity to
drug product being tested. .

Good health was ascertained from medical history, physical
examination and routine laboratory tests ( blood chemistry,
hematology, urinalysis). The subjects were required not to take any
prescription medications and/or OTC preparations for at least 7
days prior to the start and until the end of the study. The
volunteers were not allowed to drink alcoholic beverages or
caffeine-containing products for 24 hours prior to dosing until
after completion of the study. Each subject signed a written
informed consent.

The subjects remained in the clinic from 12 hours before dosing
until after the 36-hour blood draw.

Methods:

The product and dosage employed in this study were as follows:

FASTING:

Treatment A. Test: One 6 mg glyburide tablet, lot # MKT0911
with 240 mL of 20% dextrose solution in water
(Fasting) .

Batch size: tablets, Expiry Date: n/a
Content Uniformity: 101.2% Date Manufactured: 3-26-94
Potency: 100.5%

Treatment B. Reference: One 6 mg Glynase PreTab tablet ( Upjohn ),
lot # 417 XF with 240 mL of 20% dextrose
solution in water (Fasting).

Expiry Date: 4/96. Content Uniformity: 101.7%
Potency: 101.4%




NON-FASTING:

Treatment C. Test: One 6 mg glyburide tablet, lot # MKT0911 with
240 mL of 20% dextrose solution in water
(fasting) .

Treatment D. Test: One 6 mg glyburide tablet, lot # MKT0911 with
240 mL of 20% dextrose solution in water ( Non-
fasting) .

Treatment E. Reference: One 6 mg Glynase PresTab tablet (Upjohn) ,
lot # 417 XF with 240 mL of 20% dextrose
solution in water (Non-fasting).

In treatments # A, B and C subjects fasted for 10 hours prior to
and 4 hours after the drug administration. Water ad lib was allowed
except within 1 hours of drug administration.

In a non-fasting treatments # D and E subjects fasted overnight
until 30 minutes prior to their schedule dosing times, when they
were given a standard breakfast.

Ten (10) mL of venous blood were drawn into a Vacutainers with EDTA
at 0, 0.5, 1, 1.5, 2, 2.5, 3, 4, 5, 6, 8, 10 12, 16, 24, and 36
hours. The plasma was separated and promptly frozen for analysis.

At the time of dosing, each subject received 240 mL of 20% dextrose
solution in water. Also, 60 mL of 20% dextrose solution in water
was administered at following times after dosing: 0.25, 0.5, 0.75,
1.0, 1.25, 1.5, 1.75, 2, 2.25, 2.5, 2.75, 3, 3.25, 3.5, 3.75 and 4
hours.

Blood glucose determinations were performed before dosing and
approximately 1, 2, 4, and 6 hours after dosing ( determinations
were performed within 19 minutes after the blood draws at these
times) . :

WASHOUT PERIOD: 1 week
ANALYTICAL METHODOLOGY: Glyburide in plasma was measured by a

ASSAY VALIDATION:




DATA ANALYSIS:

Statistical significance of differences due to treatments, study
days, dosing sequence, subjects within sequence, in plasma
glyburide concentrations at each sampling time and its
pharmacokinetic parameters were determined by analysis of variance
(ANOVA) using Statistical Analysis Systems (SAS) general linear
model (GLM) procedure. 90% confidence intervals (two one-sided t-
test) were calculated for glyburide pharmacokinetic parameters.




IN VIVO BIOEQUIVALENCE STUDY RESULTS:
FASTING STUDY

Treatment A & B

All thirty-six (36) subjects completed the crossover. The plasma
samples from the 36 subjects were assayed for glyburide as per the
protocol. The results of the study comparing the biocavailability of
glyburide (test) and Glynase PresTab (reference) products are given
in Table 1 and 2. The mean plasma glyburide concentrations for test
and reference treatments are given in Figure 1.

TABLE 1
Mean Plasma Concentration of Glyburide ( N= 36 ) )
Time Mova's Glyburide Upjohn's Glynase PresTab T/R
(hours) Lot # MKT0911 Lot # 417XF
ng/mL (%CV) ng/mL (%CV)
0.00 0.0 0.0
0.5 16.40 (167) 6.66 (127) 2.46
1 48.84 (101) 25.22 (118) 1.94
1.5 75.43 ( 94) 38.24 (137) 1.97
2.0 80.84 ( 94) 52.28 (114) 1.55
2.5 84.40 ( 86) 66.57 (101) 1.27
3.0 88.68 ( 82) 83.87 ( 86) 1.06
4.0 85.51 ( 93) 84.59 ( 81) 1.01
5.0 79.76 ( 64) 86.65 ( 61) 0.92
6.0 97.89 ( 72) 122.66 ( 51) 0.79
8.0 88.35 ( 76) 96.84 ( 62) 0.91
10.0 74.11 ( 73) 65.39 ( 58) 1.13
12.0 46.78 ( 81) 40.09 ( 70) 1.17
16.0 17.34 (103) 16.40 ( 75) 1.06
24.0 3.42 (151) 5.80 (141) 0.59
30.0 0.84 (307) 2.00 (219) 0.42
36.0 0.38 (419) 0.68 (486) 0.56
TIABLE 2
A Summary of Pharmacokinetic Parameters for 36 Subjects (%CV)
Parameters Mova's Upjohn's T/R 90% Confidence
Mean (CV%) Mean (CV%) Interval
AUC, 5, 1093.1 (34) 1078.3 (31) 1.01 97; 106
ng.hr/mL
AUC, 1144.7 (34) 1141.6 (33) 1.00 95; 104

ng.hr/mL




Cra 182.2 (34) 181.9 (25) 1.06 95; 116
ng?mL

y S 5.1 (55) 5.2 (37) 0.98

hours

K, 0.253 (46) 0.236 (50) 1.07

17hr

£,z 3.35 (48) 3.81 (56) 0.88

hours

Ln AUC, 6.94 ( 2) 6.93 ( 2) 1.00 97; 106
ng.hr/mL

Ln A‘U’Cinf 6.99 (1) 6.99 ( 2) 1.00 96; 104 .
ng.hr/mL

ILn C,,, 5.21 ( 5) 5.17 ( 4) 1.00 94; 115
ng/mL T

The glyburide AUC,j;, and AUC,, produced by Mova's formulation are
1.37% and 0.27% higher than the respective values for the reference
drug. The C,, is 5.66% higher than the reference. The K, and t,,
values differ by 7.2% and 12.07% respectively. The Tmax was 1.92%
lower for the test drug. The firm did calculate Ln AUC and Ln Cmax
for glyburide and the 90% confidence intervals for log-transformed
parameters were 97 to 106 for Ln AUCo-t, 96 to 104 for Ln AUCinf
and 94 to 115 for Ln Cmax.

The 90% confidence intervals for untransformed glyburide AUCo-t,
AUCinf and C,,, were well within 80 to 120 in a fasting study.

The glyburide concentration/time profiles of the two products
showed significant differences at 0.5, 1.0. 1.5, 2.0, 6.0, 24, 30
and 36 hours after dosing.

No serious adverse effects were experienced by any subject during
the study.

NON-FASTING
Treatment # C, D & E

Among the 18 subjects enrolled in the study, one subject did not
complete the crossover. Subject # 6 was withdrawn from the study
prior to period 2 dosing as he did not finished his entire
breakfast. The study was completed with no wmajor protocol
violations. The results of the study comparing the bioavailability
of glyburide under test fasting and test and reference non-fasting
glyburide are given in Tables 3 and 4. The mean plasma glyburide
concentrations are given in Figure 2.




IABLE 3

Mean Plasma Concentration of Glyburide (N=17)

Time Mova's Glyburide Upjohn's Glynase T/R
Hours 6 mg Tablet PresTab 6 mg Tablet (E/F)
ng/mL (CV%) ng/mL (CV%)
FASTING NON-FASTING NON-FASTING
Treat. D Treat. E Treat. F
0.0 0.00 (---) 0.00 (---) 0.00 (---) 0.00
0.5 21.38 (171) 95.88 (176) 4.42 (230) 2.23.
1.0 58.86 ( 92) 50.99 (118) 42.78 (148) 1.19
1.5 80.28 ( 79) 102.52 ( 83) 84.15 ( 95) 1.22 .
2.0 97.53 ( 75) 163.73 ( 59) 127.13 ( 69) 1.29
2.5 94.79 ( 63) 175.45 ( 41) 140.82 ( 58) 1.25
3.0 110.51 ( 65) 174.23 ( 33) 143.85 ( 44) 1.21
4.0 102.07 ( 82) 148.25 ( 33) 129.93 ( 35) 1.14
5.0 97.57 ( 60) 119.19 ( 40) 120.05 ( 50) 0.99
6.0 106.36 ( 53) 115.28 ( 60) 119.80 ( 58) 0.96
8.0 68.60 ( 44) 68.96 ( 66) 97.21 ( 68) 0.71
10.0 43.20 ( 48) 40.84 ( 58) 55.30 ( 73) 0.74
12.0 28.50 ( 65) 23.07 ( 65) 26.72 ( 79) 0.87
16.0 12.44 ( 74) 7.54 ( 82) 7.75 ( 93) 0.97
24.0 8.47 (113) 1.52 (213) 0.76 (290) 2.00
30.0 3.12 (149) 1.24 (232) 0.00 (---) 0.00
36.0 1.34 (245) 0.47 (412) 0.00 (---) 0.00
TABLE 4
A SUMMARY OF PHARMACOKINETIC PARAMETERS FOR 17 SUBJECTS
Non-Fasting
Parameters Mova's Upjohn's T/R
Glyburide Glynase Prestab D/E
Mean (CV%) Mean (CV%)
Fasting Non-Fasting Non-Fasting
Treatment C D E
AUC, 5, 1058.7 (30) 1157.5 (30) 1143.6 (27) 1.01
ng.hr/mL
AUC,, 1206.5 (29) 1202.5 (29) 1174.5 (27) 1.02
ng.hr/mL
Cha 178.5 (31) 224.8 (22) 211.7 (25) 1.06
ng/mL
Trax 4.2 (42) 3.1 (48) 4.6 (50) 1.35

hours




t:,/2 5.46 (56) 3.87 (81) 2.43 (30) 1.59
hours

K, 0.19 (75) 0.254 (44) 0.308 (29) 0.82
1/hr

Ln AUC, 6.9 7.0 7.0

ng.hr/mL

Ln AUC,, 7.06 7.05 7.03

ng.hr/mL

Ln C,, 5.14 5.39 5.32

ng/mL

Fasted-Fed Comparison (Treatment C vs D) Mova: .

Results for untransformed parameters showed increases of 9.33% and
25.94%, respectively, for AUC and Cmax after the administration of
food. Mean Tmax after the fasted administration was 4.2 hours
versus 3.1 hours after food administration.

Fed Comparison (Treatment D vs E) Mova vs Upjohn

The ratios for untransformed parameters were 1.01, 1.02, and 1.06
for AUCo-t, AUCinf and Cmax, respectively. Mean Tmax values were
3.1 and 4.6 for Mova (D) ~and Upjohn (E) products after food
administration. The Kel and t1/2 values differ by 17.5% and 59.26%.

There were no serious adverse effects reported during the study.

On the basis of fasting and non-fasting in wvivo biocavailability
data it is determined that Mova's glyburide 6 mg tablets and
Upjohn's Glynase PresTab 6 mg tablets are bioequivalent.

DISSOLUTION TEST RESULTS:

Two in vitro dissolution testing methods were used in this study.
Method # 1 is required by the Division of Bioequivalence for
glyburide tablets.

1. In vitro dissolution testing was conducted in 500 mL of 0.05 M
Borate Buffer, pH 9.5 at 37°C using USP XXII apparatus 2 (Paddle)
at 75 rpm. Results are presented in Table 5. Both the test and
reference products meet the dissolution specifications of not less
than of the labeled amount of the drug dissolved from the
tablet in 30 minutes.

2. The dissolution testing was conducted in 900 mL of 0.1 M
phosphate buffer, PH 7.4 at 37°C using USP XXII apparatus 2
(Paddle) at 50 rpm. Results are presented in Table 6. Both the test
and reference products meet the dissolution specifications of not
less than of the labeled amount of drug dissolved from the
tablet in 45 minutes. »




The batch size was , ablets.

The lots of test and reference products employed in the in vit

r
dissolution test were identical to those employed in the in wvivo
biocequivalence study.

COMMENTS :
FASTING

Treatments A and B

1. The study was conducted in 36 healthy volunteers and samples
from all subjects were assayed as per the protocol, comparing the
plasma concentrations from Mova's glyburide, 6 mg tablet to that
of reference ( Glynase PresTab), 6 mg tablet manufactured by
Upjohn.

The T/R ratios for glyburide AUC, j,, AUC; ¢, and C,, were within the
range of 0.8 to 1.2.

2. The ratios of least-squares means for glyburide log- transformed
parameters AUCo-t, AUCinf and Cmax were 101.2%, 99.7% and 103.9%
respectively. Analysis of variance indicated no statistically
significant treatment or sequence effects for AUC and Chax- The 90%
confidence intervals are well within 80% to 125% for all the log-
transformed pharmacokinetic parameters.

3. The assay validation studies conducted by the sponsor are
acceptable to the Division of Bioequivalence

4. No serious side effects were observed.

5. The in vitro dissolution testing conducted on both the test and
reference products show greater than of the labeled amount

of glyburide dissolved in 30 minutes. The sponsor has conducted
dissolution according to the specifications of the Division of
Bioequivalence.

6. The in vivo fasting bicequivalence study and in vitro
dissolution testing are acceptable.

NON-FASTING

Treatments C, D & E

1. Of the 18 subjects enrolled in the study, one subject did not
complete the crossover. Subject # 6 was withdrawn from the study
prior to Period 2 dosing as he did not complete his entire

breakfast. The statistical analyses were performed on data from 17
subjects.

2. For Treatment D and E the ratios for AUCo-t, AUCinf, and Cmax of
the test and reference formulations were 1.01, 1.02, and 1.06




respectively. The ratio for these parameters were well within the
limits set by the Division of Bioequivalence. The ratios of least-
squares means for the log-transformed parameters AUCo-t, AUCinf and
Cmax were 97.4%, 95.4% and 111.5%, respectively.

ANOVA showed no statistically significant differences in products
for any of the pharmacokinetic parameters.

3. The Mova and Upjohn glyburide 6 mg tablets, appear to show
comparable biocavailability under non-fasting conditions. When these
tablets were administered to non-fasting subjects, the mean values
of the computed parameters were almost identical. Furthermore,
administration of food with the Mova product produced little change
in AUCinf, a marked increase in Cmax, and an earlier Tmax. Glynase
PresTab and test glyburide tablets were shown to be biocequivalent
in both fasting and non-fasting conditions.

4. No serious adverse events were recorded during this period.

DEFICIENCY: None ™
RECOMMENDATIONS ;

1. The fasting and non-fasting bioequivalence studies conducted by
Mova Pharmaceutical Corporation on its Glyburide 6 mg tablets, lot
# MKT0911, comparing it to Glynase PresTab 6 mg tablets, lot #
417XF, manufactured by Upjohn has been found acceptable by the
Division of Bioequivalence. The study demonstrate that under
fasting and non-fasting conditions the Mova Pharmaceutical's
Glyburide 6 mg tablets are bicequivalent to the reference product,
Glynase PresTab 6 mg tablets, manufactured by Upjohn.

2. The formulation for 1.5 mg, 3.0 mg, 4.5 mg Glyburide tablets is
proportionally similar to 6 mg Glyburide tablet which underwent an
acceptable bioequivalent study under fasting and non-fasting
conditions. The in vitro test results on 1.5 mg, 3.0 mg, 4.5 mg,
and 6.0 mg are acceptable. The waiver of in vivo bioequivalence
study requirement for Mova Pharmaceutical Corporation 1.5 mg, 3.0
mg and 4.5 mg tablets is granted. The 1.5 and 3.0 mg Glyburide
tablets from Mova Pharmaceutical are, therefore, deemed
biocequivalent to 1.5 mg and 3.0 mg Glynase PresTab tablets
manufactured by Upjohn based on CFR 320.22 (d) (2).

3. The dissolution testing should be incorporated into the firm's
manufacturing controls and stability program. The dissolution
testing should be conducted in 500 mL of 0.05 M Borate Buffer, pH
9.5 at 37°C using USP XXIII apparatus 2 (paddle) at 75 rpm. The
test should meet the following specifications:

Not less than of the labeled amount of the
drug in the tablet is dissolved in 45 minutes.

4. From the biocequivalence point of view, the firm has met the
requirements for in vivo bioequivalence and in vitro dissolution




(e

testing and the study is acceptable.

Man.M.Kochhar, Ph.D
Review Branch III
Division of Bioequivalence

RD INITIALLED RMHATRE
FT INITIALLED RMHATRE 79£’
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Concur- ' Date:

eith K. Chan, Ph.D. ¢
irector
Division of Bioequivalence
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cc:  ANDA # 74-591 original, . HFD-630, HFD-600 (Hare),

(CViswanathan) HFD-658 ( Mhatre, Kochhar), Drug File.
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(Please select Ezgeover for Ingut.)

Table 6 . In Vitro Dissolution Testing

Drug (Generic Name): Glyburide
Dose Strength: 6 mg

ANDA No.: 74-591

Firm: Mova

Submission Date: December 9, 1994
File Name:

I. Conditions for Dissolution Testing:

USP XXII Basket: Paddle: X RPM: 50

No. Units Tested: 12

Medium: Volume: 900 0.1 M Phosphate Buffer, PH 7.4
Specifications: NLT in 45 minutes

Reference Drug: Glynase PresTab

Assay Methodology:

IT. Results of In Vitro Dissolution Testing:
Sampling Test Product Reference Product
Times Lot # MKT0911 Lot # 417XF
(Minutes) Strength 6 MG Strength 6 MG
Mean % Range $RSD | Mean % Range $RSD
10 59 11.4 73 4.6
30 82 4.7 90 2.2
45 94 3.3 96
60 99 4.8 98 1.
Sampling Test Product Reference Product
Times Lot # MKTO097V Lot #
(Minutes) Strength (4.5 mg) Strength (mg)
Mean % Range $¥RSD | Mean % Range $RSD
15 71 : 2.5
30 88 | 1.3




45

96

60

98




Sampling Test Product Reference Product
Times Lot # MKTO096V Lot # 127 JP
(Minutes) Strength(3.0 mg) Strength (3.0 mg)
Mean % Range $RSD | Mean % Range $RSD
15 85 6.5 79 1.5
30 99 1.8 92 2.4
45 102 2.4 97 1.7
60 105 3.4 101 1.7
Sampling Test Product Reference Product
Times Lot # MKT 095V Lot # 011JM
(Minutes) Strength(1.5 mg) Strength(1.5 mg)
Mean % Range $CV Mean % Range $RSD
15 56 17.3 83 18.2
30 95 4.3 92 15.3
45 103 3.5 95 9.1
60 105 2.7 98 7.9




TABLE 7

F TIONS

TABLETS

INGREDIENTS 6.0 mg 4.5 mg 3.0 mg 1.5 mg

Glyburide Micronized 6.30%* 4.725* 3.15* 1.575*
Lactose Monohydrate, NF

Colloidal Silicon

Dioxide, NF

Pregelatinized Starch, NF

Magnesium Stearate, NF

FD&C Blue #1,

FD&C Yellow # 10

FD&C Yellow # 6

TOTAL WEIGHT 175.00 175.0 175.0 175.0

* Includes 5% excess
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